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ABSTRACT 
A number of  t e c h n i q u e s  and p i e c e s  of equipment judged n e c e s s a r y  f o r  t h e  
t r a n s l o c a t i o n  of  sea o t t e r s  were f i e l d  t e s t e d .  C a p t u r e s  were accomplished 
w i t h  e i t h e r  a scuba  d i v e r  o p e r a t e d  c a p t u r e  d e v i c e  (Wilson t r a p ) ,  a s u r f a c e  
set t a n g l e  n e t  o r  a d i p  n e t .  A p o r t a b l e  f l o a t i n g  pen proved ve ry  
s a t i s f a c t o r y  f o r  s i m u l t a n e o u s l y  h o l d i n g  a t  least  t e n  o t t e r s  f o r  s e v e r a l  
days.  Commercially a v a i l a b l e  p e t  t r a n s p o r t  k e n n e l s ,  w i t h  t h e  c a p a b i l i t y  
of h o l d i n g  water, were a d e q u a t e  f o r  m a i n t a i n i n g  t h e  o t t e r ' s  p e l a g e  i n  good 
c o n d i t i o n  d u r i n g  a t r a n s p o r t  of  approx imate ly  f i v e  h o u r s  d u r a t i o n .  
Subsequent  o b s e r v a t i o n s  i n d i c a t e d  no a p p a r e n t  stress r e l a t e d  d i s p e r s a l .  
A SIMULATED TRANSLOCATION OF SEA OTTERS. 
ENHYDRA LUTRIS. WITH A REVIEW OF CAPTURE. 
TRANSPORT AND HOLDING TECHNIQUES 
TABLE OF CONTENTS 
ABSTRACT. ................................................. i 
......................................... ACKNOWLEDGMENTS iii 
INTRODUCTION ........................................ 1 
........................................... Background 1 
This Study ........................................... 3 
..................................... MATERIALS AND METHODS 3 
................................... Methods of Capture 3 
Wilson Trap .................................... 3 
Tangle Net ...................................... 3 
......................................... Dip Net 5 
Anesthetics ......................................... 6 
Holding Pens ......................................... 7 
Food ................................................. 9 
...................................... Transport Cages 9 
Follow-up Observations ............................... 9 
RESULTS ................................................... 9 
.................................. Monterey Experiment 9 
Location and Number of Animals .................. 9 
Simulated Translocation ........................ 11 
Follow-up Observations ......................... 11 
............................ Port San Luis Experiment 12 
Location and Number of Animals ................. 12 
Follow-up Observations ......................... 12 
............................................... DISCUSSION 12 
............................ Equipment and Techniques 12 
................... Behaviors Relevant to Transplants 14 
....................................... Fighting 14 
Dispersal ...................................... 14 
Other Behaviors of Interest ......................... 15 
............................................. Summary 15 
REFERENCES ............................................. 16 
ACKNOWLEDGMENTS 
The f o l l o w i n g  peop le  p a r t i c i p a t e d  i n  t h i s  p r o j e c t  o r  o t h e r w i s e  he lped  
produce t h i s  r e p o r t :  Sandy Ames, Alan Baker,  Suzanne Benech, B i l l  C l a r k ,  
E a r l  E b e r t ,  Dennis  Eirnoto, E l l e n  F a u r o t ,  L i s a  Ferrn, Mark F l i p p o ,  Dan 
G o t s h a l l ,  B r i a n  H a t f i e l d ,  J i m  Hardwick, K r i s t i n e  Henderson,  Rober t  Hofman, 
Rober t  Lea ,  Bob M c A l l i s t e r ,  John Mel lo ,  C h r i s t i n e  R i b i c ,  Dave Rose,  L e s l i e  
Smith ,  Jerome S p r a t t ,  S t e v e  Webster and Tom Williams. Karl S c h n e i d e r ,  
ADFG, p rov ided  u s  w i t h  a n  unpub l i shed  manuscr ip t  from which w e  o b t a i n e d  
many u s e f u l  s u g g e s t i o n s  and most of t h e  Alaskan d a t a  f o r  1965 th rough  
1972. Monterey Bay Aquarium and Hopkins Marine S t a t i o n  a l lowed  u s  beach 
a c c e s s  and camping p r i v i l e g e s  d u r i n g  t h e  Monterey exper iment .  T h i s  
p r o j e c t  w a s  p a r t i a l l y  s u p p o r t e d  by s e c t i o n  s i x  f u n d s  p u r s u a n t  t o  t h e  
Endangered S p e c i e s  Act th rough  i n t e r a g e n c y  agreement  w i t h  t h e  USFWS. 
To t h o s e  l i s t e d  above as w e l l  as t h o s e  w e  may have i n a d v e r t e n t l y  
over looked ,  w e  o f f e r  thanks .  
INTRODUCTION 
Background 
The California population of sea otters, Enhydra lutris, has been fully 
protected by state and federal law since the early 1900's. Under this 
protection, the small remnant population of sea otters expanded its 
numbers and range. Passage of the federal Marine Mammal Protection Act 
(MMPA) in 1972 and the designation of this population as threatened under 
the Endangered Species Act (ESA) in January 1977 provided additional 
protection. Under the auspices of the MMPA and ESA, both state and 
federal regulatory and research activities on sea otters in California 
were directed toward the protection and recovery of the population. 
Justification for the 1977 threatened determination was based on the 
detrimental impact a major oil spill could have on the sea otter 
population in California (Federal Register 1977). The potential impact 
was considered significant because of the relatively small size of the 
population and its reduced range. This possible threat to the existing 
sea otter population would be,decreased by establishing a second viable 
population at some geographically removed location. 
The development of the equipment and techniques necessary to capture and 
translocate sea otters has had a relatively short history. Russian 
scientists in the 1930's began experimenting with the husbandry of sea 
otters. In 1937, they successfully transported two otters (seven otters 
died early in the experiment) approximately 9000 km aboard ship and train 
(Barabash-Nikiforov -- et al. 1947). 
U. S. scientists began similar efforts to develop capture and holding 
techniques early in the 1950's. In 1951, 35 otters were captured and held 
in shallow mud-bottom ponds at Amchitka Island, Alaska. All died within 
days apparently from fouling of their fur and resulting pathological 
conditions (Kenyon and Spencer 1960). 
Observations on the physiology of captive otters were conducted at 
Amchitka in 1954 (Kirkpatrick -- et al. 1955; Stulken and Kirkpatrick 1955). 
It was concluded that captive otters were dying of gastrointestinal 
problems associated with acute stress precipitated by insufficient food 
and unsuitable environmental conditions. 
Three otters were transported by boat on dry bedding from Amchitka to 
Seattle in 1954. Upon arrival, the soiled fur of the three otters 
required many days of near constant attention by keepers before it 
regained a healthy, waterproof state. However, the animals all died 
shortly after air shipment to Washington, D. C. (Kenyon and Spencer 1960). 
Similarly, translocation attempts in 1955, 1956, 1957 and 1958 were almost 
totally unsuccessful. During that period 50 sea otters were captured for 
transplant. Twelve died during capture or in holding facilities, and 35 
died of hyperthermia (overheating) during transport or of hypothermia 
(chilling) shortly following release. Three animals survived trips from 
Amchitka to Seattle; one survived for approximately a week, one for 
approximately a year and one for more than 10 years. None of the 38 
an imals  t r a n s p o r t e d  were t r a n s p o r t e d  i n  water (Kenyon and Spencer  1960). 
I n  1959 t e n  o t t e r s  were c a p t u r e d ,  seven  of  which were h e l d  c a p t i v e  f o r  up 
t o  two weeks. To p r e v e n t  some a n t i c i p a t e d  problems w i t h  o v e r h e a t i n g  and 
h igh  a l t i t u d e  t r a n s p o r t ,  t h e  seven  were flown t o  t h e  P r i b i l o f  I s l a n d s  i n  a 
d r y ,  c o o l  (48  t o  49'  F )  environment.  The f l i g h t  was 4 . 3  h  w i t h  a maximum 
a l t i t u d e  of  600 m. Although t h i s  was f e l t  t o  be  t h e  f i r s t  " s u c c e s s f u l "  
t r a n s p l a n t  of sea o t t e r s ,  a p o p u l a t i o n  was n o t  e s t a b l i s h e d .  It was 
sugges ted  t h a t  seven  a n i m a l s  ( f o u r  f e m a l e s  and t h r e e  males )  were t o o  few 
t o  form a b r e e d i n g  p o p u l a t i o n  (Kenyon 1969) .  Promozine h y d r o c h l o r i d e  was 
r e p o r t e d  a s  a " u s e f u l  t r a n q u i l i z e r  t o  speed t h e  a d j u s t m e n t  t o  c a p t i v i t y  of  
nervous  s e a  o t t e r s "  (Kenyon and Spencer  1960).  
During t r a n s p l a n t  o p e r a t i o n s  from 1965 th rough  1972 t h e  Alaska Department 
of F i s h  and G a m e  (ADFG) c a p t u r e d  1065 s e a  o t t e r s  (16  o t h e r s  e scaped  o r  
were r e l e a s e d  a t  c a p t u r e )  and t r a n s p l a n t e d  714 t o  no fewer  t h a n  t e n  si tes 
i n  B r i t i s h  Columbia, Washington,  Oregon, and w i t h i n  Alaska.  Three  hundred 
f i f t y - o n e  d i e d  d u r i n g  t h e s e  o p e r a t i o n s ;  137 d u r i n g  c a p t u r e  o p e r a t i o n s ,  151 
i n  h o l d i n g  pens  and 6 3  i n  t r a n s i t .  P r i o r  t o  1965, r e s e a r c h e r s  i n  Alaska ,  
u s i n g  d i p  n e t s ,  had c a p t u r e d  o n l y  hauled-out  o t t e r s .  ADFG t h e n  modi f i ed  
t e c h n i q u e s  of Russ ian  f u r  h u n t e r s  and s c i e n t i s t s  u s i n g  f l o a t i n g  t a n g l e  
n e t s  t o  c a p t u r e  o t t e r s .  Methods t o  r educe  t h e  r e l a t i v e l y  h i g h  m o r t a l i t y  
r a t e  (13% i n  n e t s  and 33% o v e r a l l )  were n o t  v i g o r o u s l y  pursued by ADFG 
because  t h e  l o s s  o f  a n i m a l s  d i d  n o t  s e r i o u s l y  i n t e r f e r e  w i t h  t h e  o b j e c t i v e  
of e s t a b l i s h i n g  a d d i t i o n a l  p o p u l a t i o n s .  Also ,  t h e  s t a t e  of  Alaska was 
h a r v e s t i n g  sea o t t e r s  a t  t h e  same t i m e  and o t t e r s  t h a t  d i e d  i n  t r a n s p l a n t  
o p e r a t i o n s  were s imply  used t o  meet h a r v e s t  q u o t a s .  Other  s i g n i f i c a n t  
me thodo log ica l  i n n o v a t i o n s  made d u r i n g  t h i s  p e r i o d  i n c l u d e d  w e t  c a g e  
t r a n s p o r t  (which g r e a t l y  reduced t r a n s p o r t  m o r t a l i t y )  and t h e  r o u t i n e  u s e  
of a n  a n t i - s t r e s s  d r u g ,  dexamethazone ( K a r l  S c h n e i d e r ,  ADFG, p e r s .  
conmun.). B a t t e l l e  Memorial I n s t i t u t e  r e s e a r c h e r s  a l s o  n o t i c e d  improved 
s u r v i v a l  of  s e v e r e l y  s t r e s s e d  c a p t i v e  o t t e r s  a f t e r  a d m i n i s t e r i n g  a similar 
s t e r o i d ,  p r e d n i s o l o n e ,  i n  combinat ion w i t h  a l a r g e  dose  of p e n i c i l l i n  
(Wright 1971) .  I n  a d d i t i o n ,  ADFG a l s o  o c c a s i o n a l l y  used t r a n q u i l i z e r s ,  
i n c l u d i n g  acepromazine  and propiopromazine  h y d r o c h l o r i d e .  F l o a t i n g  
h o l d i n g  pens  were a l s o  developed and used i n  Alaska d u r i n g  t h e  s i x t i e s .  
These pens g r e a t l y  reduced t h e  c o s t  of a d e q u a t e  h o l d i n g  f a c i l i t i e s  s i n c e  
pumping l a r g e  volumes of  water became unnecessa ry  (Wright 1971; S c h n e i d e r  
1973 and Schne ide r  p e r s .  commun.). I n  r e c e n t  y e a r s  i n e x p e n s i v e  f l o a t i n g  
pens have been r i g g e d  i n  empty b o a t  s l i p s  i n  mar inas  (Schne ide r  p e r s .  
commun . ) . 
The C a l i f o r n i a  Department o f  F i s h  and Game (CDFG) c a p t u r e d  29 sea o t t e r s  
i n  f l o a t i n g  g i l l  n e t s  i n  1969 and 1970. F i v e  a n i m a l s  were tagged and 
r e l e a s e d  on s i t e  and f o u r  drowned d u r i n g  c a p t u r e .  Seventeen were 
s u c c e s s f u l l y  t r a n s p o r t e d  72 km from Cambria t o  Big Creek where t h e y  were 
r e l e a s e d .  Three  were t r a n s p o r t e d  approx imate ly  300 km t o  S t a n f o r d  
Research I n s t i t u t e ' s  f a c i l i t y  i n  Coyote H i l l s ,  C a l i f o r n i a ,  where t h e y  
s u r v i v e d  from two weeks t o  n i n e  months (Odemar and Wilson 1969) .  
The development of a scuba  d i v e r  o p e r a t e d  c a p t u r e  d e v i c e  (Wilson t r a p )  by 
CDFG i n  t h e  e a r l y  1970 ' s  provided a method which v i r t u a l l y  e l i m i n a t e d  
c a p t u r e  m o r t a l i t y .  Between 1971 and 1984 o v e r  300 o t t e r s  were c a p t u r e d  
u s i n g  t h i s  d e v i c e ,  w i t h  one m o r t a l i t y  (Wild and A m e s  1974; Loughl in  1980; 
Dan C o s t a ,  U n i v e r s i t y  of  C a l i f o r n i a  a t  S a n t a  Cruz,  p e r s .  c o ~ m u n . ;  R i b i c  
1980 and 1982; P a s t o r o k  and Bigham 1983) .  
S i n c e  1978,  many j u v e n i l e  sea o t t e r s  have been c a p t u r e d  u s i n g  a  d i p  n e t  
from a  small boa t .  T h i s  method was u t i l i z e d  by t h e  Uni ted  S t a t e s  F i s h  and 
W i l d l i f e  S e r v i c e  (USFWS) i n  C a l i f o r n i a  and ve ry  r e c e n t l y  i n  Alaska by 
r e s e a r c h e r s  from t h e  U n i v e r s i t y  of Minnesota (UOM) (Ron Jameson, USFWS, 
p e r s .  commun.; Don S i n i f f ,  UOM, p e r s .  commun.). 
Between 1972 and 1984 Sea World and S c r i p p s  I n s t i t u t i o n  of  Oceanography 
(SIO) ,  i n  c o o p e r a t i o n  w i t h  CDFG, t r a n s p o r t e d  a t o t a l  of  21 sea o t t e r s  from 
Monterey t o  San Diego w i t h  no m o r t a l i t y  (J im Antrim, Sea  World, p e r s .  
cornmun.; Gera ld  Kooyman, SIO, p e r s .  commun.). I n  r e c e n t  y e a r s ,  many sea 
o t t e r s  have been s u c c e s s f u l l y  t r a n s p o r t e d  on a bed of  c rushed  i c e ,  o r  on a 
s c r e e n  o v e r  c rushed  i c e  w i t h  wa te r  s p r a y e r s  on hand t o  r i n s e  away f e c e s  
and u r i n e  (John N i g h t i n g a l e ,  f o r m e r l y  w i t h  S e a t t l e  Aquarium, p e r s .  
commun.; P a s t o r o k  and Bigham 1983; Schne ide r  p e r s .  commun.). 
T h i s  Study 
With t h e  above as background, CDFG i n  1979 conducted t h e  f o l l o w i n g  
exper iments  t o  t e s t  s e l e c t e d  equipment and t e c h n i q u e s  t h a t  w i l l  f a c i l i t a t e  
a s e a  o t t e r  t r a n s l o c a t i o n  i n  C a l i f o r n i a  i f  one  is under taken .  F i f t e e n  sea 
o t t e r s  were c a p t u r e d  and main ta ined  i n  two f l o a t i n g  h o l d i n g  pens  (one  n e a r  
Monterey, C a l i f o r n i a  and one n e a r  P o r t  San L u i s ,  C a l i f o r n i a )  f o r  t h r e e  t o  
f i v e  days .  The f i v e  o t t e r s  from Monterey were t h e n  t r a n s f e r r e d  t o  
i n d i v i d u a l  t r a n s p o r t  c o n t a i n e r s  and t r a n s p o r t e d  f o r  approx imate ly  f i v e  h. 
They were t h e n  r e t u r n e d  t o  t h e  f l o a t i n g  pen,  h e l d  o v e r n i g h t  and observed 
f o r  p o s s i b l e  ill e f f e c t s  of  t h e  "trip1'. A l l  were r e l e a s e d  n e a r  t h e  si tes 
of  c a p t u r e .  
MATERIALS AND METHODS 
Methods Of Cap tu re  
Wilson Trap  
The Wilson t r a p  (developed by Ken Wilson,  CDFG) is  a scuba  d i v e r  o p e r a t e d  
s e a  o t t e r  c a p t u r e  d e v i c e .  T h i s  d e v i c e  c o n s i s t s  o f  a n  aluminum p i p e  f rame 
76 cm i n  d iamete r  by 8 0  crn deep (2.5-cm d iamete r  p i p e ) .  The f rame 
s u p p o r t s  a n e t  bag ( a  modif ied  salmon l a n d i n g  rep lacement  n e t ,  76 cm i n  
a v e r a g e  d i a m e t e r  by 1 . 2  m deep;  s i z e  9-PR, L i n i n g e r  Co.) w i t h  a mouth t h a t  
may be c l o s e d  by p u l l i n g  a  p u r s i n g  l i n e  ( F i g u r e  1). The d e v i c e  is  
p o s i t i o n e d  under a r e s t i n g  o r  grooming o t t e r  by two scuba  d i v e r s ,  and as 
they  push i t  up around t h e  o t t e r ,  t h e  n e t  is pursed.  T h i s  t e c h n i q u e  is 
g e n e r a l l y  used o n l y  i n  water w i t h  v i s i b i l i t y  g r e a t e r  t h a n  2 m ,  and w i t h  a 
s u r f a c e  canopy of k e l p .  A r e c e n t  m o d i f i c a t i o n  of  t h e  t r a p  u t i l i z e s  a 
d i v e r  p r o p u l s i o n  v e h i c l e  (DPV M K - 1 1 1 ,  F a r a l l o n  I n d u s t r i e s ) ,  which e n a b l e s  
a  s i n g l e  d i v e r  t o  manipu la te  t h e  t r a p  th rough  t h e  water. (Any r e f e r e n c e  t o  
t r a d e  names o r  m a n u f a c t u r e r s  does  n o t  imply endorsement by t h e  CDFG). 
Tangle  Net 
Sea o t t e r s  were a l s o  c a p t u r e d  d u r i n g  t h e s e  s t u d i e s  i n  two l o o s e l y  hung 





FIGURE 1. A) Wilson Trap i n  t r a d i t i o n a l  two-diver c a p t u r e  c o n f i g u r a t i o n .  
A s  t h e  d i v e r s  push t h e  t r a p  up around a r e s t i n g  o t t e r ,  t h e  draw s t r i n g  
is p u l l e d ,  c l o s i n g  t h e  opening of  t h e  n e t .  B)  I n  a r e c e n t  
m o d i f i c a t i o n ,  a d i v e r  p r o p u l s i o n  v e h i c l e  is  a t t a c h e d  i n  a way which 
a l l o w s  a  s i n g l e  d i v e r  t o  manipu la te  t h e  t r a p .  T h i s  c o n f i g u r a t i o n  w i l l  
a l l o w  teams of  d i v e r s  t o  a t t e m p t  s i m u l t a n e o u s  c a p t u r e s .  
a f t e r  t h o s e  used by ADFG i n  Alaska and USFWS i n  Alaska and C a l i f o r n i a .  
These n e t s  had l e a d  l i n e s  t h a t  were very  l i g h t l y  weighted,  (most  similar 
n e t s  c o n s t r u c t e d  f o r  t h i s  purpose  u t i l i z e  o n l y  a s i n k i n g  r o p e ,  w i t h  no 
w e i g h t s ,  f o r  a l e a d  l i n e )  t o  minimize t h e  e f f o r t  n e c e s s a r y  f o r  a t a n g l e d  
animal  t o  remain a f l o a t .  The c o r k  l i n e  w a s  c o n s t r u c t e d  of  s e l f - f l o a t i n g  
polyfoam c o r e  l i n e .  F l o a t a t i o n  was enhanced and n e t  t a n g l i n g  minimized by 
u s i n g  t e n  even ly  spaced 20-cm d iamete r  r i g i d  p l a s t i c  f l o a t s  ( F i g u r e  2 ) .  
These f l o a t s  were t o o  l a r g e  t o  d rop  th rough  t h e  n e t  meshes, e l i m i n a t i n g  
some of t h e  t a n g l i n g  exper ienced  when smaller f l o a t s  were used.  The 
1. 23-cm stretch mesh 
2. Polyfoam-core cork line 
3. 20-cm diameter trawl float 
4. Lightly weighted lead line 
5. Anchor line 
FIGURE 2. A tangle net. Otters become entangled when they attempt to 
swim through the loosely hung webbing. 
multifiliment netting was dyed green, had a 23-cm mesh size (stretch 
measure) of number 12 size nylon twine and was 30 meshes deep 
(approximately 6 m). The nets were set at the surface and left overnight 
near an otter rafting site or along likely travel routes. Tangled animals 
were approached in a boat, restrained if necessary with a Katch All pole 
(Figure 3), and injected with an anesthetic (see Anesthetics). After 
allowing time for the anesthetic to take effect, immobilized otters were 
removed from the net, usually by cutting of one or two meshes of netting. 
Dip Net 
With a technique recently developed by the USFWS in California (Ron 
Jameson, USFWS, pers. commun.) we also captured one small (probably 
recently weaned) otter with a modified dip net. The dip net consisted of 
a handle approximately 1.5 m in length made of double shaft aluminum with 
a titanium reinforced tip to which a flexible 1.9-cm thick by 
approximately 1.8-m circumference pentagonally shaped hoop was attached 
FIGURE 3.  The noose  a t  t h e  end o f  t h e  p o l e  i s  p laced  around t h e  head of  a 
t a n g l e d  o t t e r  and t i g h t e n e d ,  h e l p i n g  t o  r e s t r a i n  it  f o r  i n j e c t i o n  of  
a n e s t h e t i c .  
( P e n t a  Net, Furman D i v e r s i f i e d ) .  The n e t  a t t a c h e d  t o  t h e  hoop was a 
replacement  salmon l a n d i n g  n e t  76 c m  i n  a v e r a g e  d i a m e t e r  by 1 .2  m deep 
( s i z e  9-PR, L i n i n g e r  Co.). The n e t  was equipped w i t h  a p u r s i n g  l i n e  which 
extended a l o n g  t h e  hand le .  The n e t  was a t t a c h e d  t o  t h e  hoop by t a p e  which 
a l lowed u s  t o  s e p a r a t e  t h e  n e t  from t h e  hoop when it was pursed  ( F i g u r e  
4 ) .  
A n e s t h e t i c s  
Fol lowing c a p t u r e  e a c h  sea o t t e r  w a s  weighed on a s p r i n g  s c a l e .  A 
combinat ion of f e n t a n y l  ( .05  t o  .09 mg per  kg of body w e i g h t )  and 
azaperone  ( . 2  t o  .4 mg p e r  kg of body we igh t )  was t h e n  used t o  a n e s t h e t i z e  
t h e  o t t e r s  (Wil l iams -- e t  a l . 1981) .  The f e n t a n y l  and azaperone  were 
i n j e c t e d  t o g e t h e r  u s i n g  a  s i n g l e  hand-held 1 - m l  s y r i n g e ,  and were u s u a l l y  
d i l u t e d  w i t h  .2 c c  of s t e r i l e  water t o  i n s u r e  t h a t  s i g n i f i c a n t  p o r t i o n s  of  
t h e  a c t i v e  d r u g s  d i d  n o t  remain i n  t h e  s y r i n g e .  I n  a d d i t i o n ,  2 t o  4 mg of  
FIGURE 4 .  A breakaway d i p  n e t .  A s  a n  o t t e r  is  n e t t e d ,  t h e  p u r s e  l i n e  is  
p u l l e d ,  b r e a k i n g  t h e  t a p e  and c l o s i n g  t h e  n e t  a s  it i s  de tached  from 
t h e  hoop. 
diazepam (Valium, Roche L a b o r a t o r i e s )  was o c c a s i o n a l l y  a d m i n i s t e r e d  t o  
a l l e v i a t e  c o n v u l s i o n s  i n  a n e s t h e t i z e d  a n i m a l s .  I n  p r e v i o u s  exper iments  
o t t e r s  have been s u c c e s s f u l l y  a n e s t h e t i z e d  u s i n g  e t o r p h i n e  mixed w i t h  
diazepam (Wil l iams and Kocher 1978) .  
While a n e s t h e t i z e d ,  a l l  a n i m a l s  were f l i p p e r  t agged  w i t h  s o l i d  c o l o r e d  
p l a s t i c  t a g s  and ear tagged w i t h  small monel t a g s  t o  i n s u r e  i n d i v i d u a l  
i d e n t i f i c a t i o n  (Ames -- e t  a l .  1983) .  A d d i t i o n a l l y ,  f i v e  of t h e  an imals  
c a p t u r e d  and h e l d  i n  t h e  P o r t  San L u i s  a r e a  had small r a d i o  t r a n s m i t t e r s  
b o l t e d  a c r o s s  t h e  middle  d i g i t  of one h ind  f o o t  ( R i b i c  1980 and 1982).  
A l l  a n i m a l s  r e t a i n e d  i n  t h e  Monterey a r e a  had approx imate ly  20 m l  of  blood 
t a k e n  from a  femora l  v e i n  as p a r t  of a blood pa ramete r  b a s e l i n e  s t u d y  
(Wi l l i ams  and P u l l e y  1983) .  The blood work a l s o  h e l p e d  e n s u r e  t h e  
s e l e c t i o n  of h e a l t h y  t e s t  a n i m a l s .  
Holding Pens  
We c o n s t r u c t e d  two p o r t a b l e  f l o a t i n g  h o l d i n g  pens  f o l l o w i n g  a b a s i c  d e s i g n  
used i n  Alaska by S e a t t l e  Aquarium p e r s o n n e l  ( N i g h t i n g a l e  -- e t  a l .  1978) .  
Our pens were 3 .7  m s q u a r e  by 1.8 m deep ,  and were c o n s t r u c t e d  of  3.2-cm 
( 1  114- in . )  d iamete r  s c h e d u l e  40 aluminum t u b i n g  ( F i g u r e  5) .  E i g h t  of  t h e  
p e r i m e t e r  p i p e s  and two of t h e  c r o s s  p i p e s  were l e f t  i n  3.7-m l e n g t h s  f o r  
maximum s t r e n g t h .  The remaining p i p e s  were c u t  i n  1 . 8 - m  l e n g t h s .  The 
f i t t i n g s  were s t a n d a r d  aluminum r a i l i n g  f i t t i n g s  (Hol laender  Mfg. Co.)  and 
c o n s i s t e d  of e i g h t  s i d e - o u t l e t  e l l ' s ,  e i g h t  s i d e - o u t l e t  tee 's  and two 
s i d e - o u t l e t  c r o s s e s .  The s e t  screws s t a n d a r d  w i t h  t h e s e  f i t t i n g s  were 
d i s c a r d e d .  A l l  p i p e s  were p r e c i s i o n  d r i l l e d  and s t a i n l e s s  s t e e l  b o l t s  
were used t o  anchor  p i p e s  t o  f i t t i n g s .  F l o a t a t i o n  was p rov ided  by f o u r  
43-cm by 30-cm by 2.4-m p i e c e s  ( l o g s )  of p o l y s t y r e n e  foam ( F l o a t a t i o n  
Logs, Henderson Marine Supp ly) .  These  l o g s  were sandwiched between two 
p i e c e s  of  1.3-cm (112- in . )  f i b e r - g l a s s - r e s i n  c o a t e d ,  e x t e r i o r  g r a d e  

plywood and a t t a c h e d  t o  t h e  s i d e s  of  t h e  pen w i t h  two square base  wall 
f l a n g e s .  The a d j u s t a b l e  wall f l a n g e s  were set s o  t h a t  approx imate ly  1 .2  m 
of t h e  pen was above t h e  water l i n e  and .6 m below. A d d i t i o n a l  f l o a t a t i o n  
was provided by f i l l i n g  t h e  submerged p o r t i o n s  of p i p e  w i t h  foam ( F r o t h  
Pak K i t ,  Insta-foam P r o d u c t s  I n c .  ) . Four a d d i t i o n a l  1.9-cm (314-in. ) by 
30-cm by 2.4-m p i e c e s  of f i b e r - g l a s s - r e s i n  c o a t e d  plywood were p laced  t o  
j o i n  one  f l o a t a t i o n  l o g  t o  t h e  n e x t  t o  form a walkway around t h e  e n t i r e  
pen. Very heavy (approx imate ly  168 s i z e  nylon t w i n e )  9-cm mesh s i z e  
( s t r e t c h  measure)  webbing was c u t  and sewn t o  form t h e  walls and t h e  f l o o r  
of t h e  pen. T h i s  was t h e n  l a c e d  t o  t h e  i n s i d e  of t h e  pen frame t o  form a 
t a u t  n e t  l i n e r .  The pens were anchored from a l l  f o u r  c o r n e r s .  
Food 
Food p rov ided  t o  c a p t i v e  o t t e r s  c o n s i s t e d  of f r o z e n  s q u i d ,  L o l i g o  
o p a l e s c e n s ,  f r o z e n  b l a c k  a b a l o n e ,  H a l i o t i s  c r a c h e r o d i i ;  l i v e  rock  c r a b ,  
Cancer a n t e n n a r i u s ;  f r e s h  gaper  clam, T r e s u s  n u t t a l l i i ;  and f r e s h  
Washington clam, Saxidomus n u t t a l l i i .  Food w a s  p laced  i n  t h e  pen a t  l e a s t  
t h r e e  t i m e s  pe r  day,  u s u a l l y  u n t i l  it began t o  accumulate  on t h e  bottom of  
t h e  pen. 
T r a n s p o r t  Cages 
Commercially a v a i l a b l e  p l a s t i c  p e t  t r a n s p o r t  k e n n e l s  were used t o  hold  
i n d i v i d u a l  o t t e r s  d u r i n g  t r a n s p o r t  (number t h r e e  Vari-Kennels,  Doskoci l  
Mfg. Co.). The k e n n e l s  were approx imate ly  50 cm wide by 70 cm l o n g  by 60 
cm deep and h e l d  approx imate ly  5  cm of wa te r .  Some were modi f i ed  w i t h  a  
p l a s t i c  dam a c r o s s  t h e  f r o n t  which a l lowed abou t  10 cm of  wa te r  t o  be  
h e l d .  Clean f r e s h  wa te r  was c a r r i e d  i n  f i v e - g a l l o n  p l a s t i c  b u c k e t s  and 
was used t o  r e p l a c e  f o u l e d  wa te r .  Crushed i c e  was added t o  cage  wa te r  t o  
h e l p  p r e v e n t  o v e r h e a t i n g .  
Follow-up O b s e r v a t i o n s  
Upon r e l e a s e  a n i m a l s  were observed p e r i o d i c a l l y  w i t h  b i n o c u l a r s  and 
s p o t t i n g  s c o p e s  t o  h e l p  assess whether t h e  p e r i o d  of  c a p t i v i t y  and /o r  
t r a n s p o r t  had been d e t r i m e n t a l  t o  them. 
RESULTS 
Monterey Experiment 
L o c a t i o n  - and Number of  Animals 
A p r o t e c t e d  cove a n d a h j a c e n t  beach w i t h i n  t h e  Hopkins Marine Reserve ,  
approx imate ly  2  km n o r t h  of Monterey h a r b o r ,  was s e l e c t e d  as t h e  s i t e  t o  
e r e c t  and anchor  o u r  f l o a t i n g  pen f o r  t h e  Monterey exper iment  ( F i g u r e  6 ) .  
E i g h t  s e a  o t t e r s  ( f i v e  females  and t h r e e  males )  were c a p t u r e d  ( seven  u s i n g  
t h e  Wilson t r a p  and one u s i n g  t h e  d i p  n e t )  from October  31 th rough  
November 2 ,  1979 between t h e  Monterey breakwater  and P o i n t  P inos .  A l l  were 
a p p a r e n t l y  independent  a n i m a l s  weighing between 11.3 and 28.1 kg. The 
f i r s t  male c a u g h t ,  a n  o l d e r  a d u l t ,  and a l l  f i v e  females  c a u g h t  were tagged 
and p l a c e d  i n  t h e  h o l d i n g  pen. Cont inuous  moni to r ing  of  t h e  o t t e r s  was 
main ta ined  d u r i n g  t h e  p e r i o d  of c a p t i v i t y .  The second and t h i r d  males  
FIGURE 6. L o c a t i o n s  of  f l o a t i n g  pens .  
c a p t u r e d  were tagged and r e l e a s e d  s i n c e  w e  though t  t h a t  more t h a n  one male 
i n  a n  e n c l o s u r e  w i t h  females  would l e a d  t o  f i g h t i n g .  Indeed ,  d u r i n g  t h e  
f i r s t  t h r e e  days  o t t e r s  were h e l d  c a p t i v e ,  a non-capt ive  ( " f ree" )  male 
r e p e a t e d l y  f o u g h t  w i t h  t h e  c a p t i v e  male th rough  t h e  ny lon  mesh. By t h e  
t h i r d  day t h e  c a p t i v e  male had r e c e i v e d  n o t i c e a b l e  b i t e  marks on h i s  s n o u t  
and one e y e l i d ,  became l e t h a r g i c  and q u i t  e a t i n g .  H e  w a s  t r a n s f e r r e d  from 
t h e  f l o a t i n g  pen t o  a t r a n s p o r t  c a g e ,  t r e a t e d  by a v e t e r i n a r i a n  and 
r e l e a s e d .  (He s u r v i v e d  and was obse rved  o c c a s i o n a l l y  f o r  s e v e r a l  y e a r s  
a f t e r  t h i s  i n c i d e n t ) .  The " f r e e "  male o t t e r  f r e q u e n t e d  t h e  pen a r e a  
th roughout  t h e  remainder  of  t h e  exper iment ,  p a r t i c u l a r l y  d u r i n g  f e e d i n g  
t i m e s .  No a g r e s s i v e  b e h a v i o r ,  however, was no ted  toward any of  t h e  
c a p t i v e  females .  Many a t t e m p t s  t o  c a p t u r e  t h i s  male w i t h  t h e  d i p  n e t  were 
u n s u c c e s s f u l .  
s i m u l a t e d  T r a n s l o c a t i o n  
The s i m u l a t e d  t r a n s l o c a t i o n  was conducted a f t e r  a l l  f i v e  o t t e r s  had been 
h e l d  a t  least t h r e e  days .  A d i p  n e t  was used t o  t r a n s f e r  o t t e r s  i n t o  
i n d i v i d u a l  t r a n s p o r t  cages .  The caged i n d i v i d u a l s  were t r a n s p o r t e d  two 
km by b o a t  t o  t h e  Monterey h a r b o r  a r e a a n d  t r a n s f e r r e d  i n t o  a n  a i r -  
c o n d i t i o n e d  van. Before  l o a d i n g  t h e  c a g e s  i n t o  t h e  t r a n s p o r t  v e h i c l e ,  
each c a g e  was r i n s e d  o u t  and f r e s h  wa te r  was added t o  a d e p t h  of abou t  
f i v e  cm. ( F r e s h  wa te r  is p r e f e r a b l e  i n  t r a n s p o r t  v e h i c l e s  due t o  t h e  r u s t  
problems i n h e r e n t  w i t h  s p i l l e d  sa l t  w a t e r ) .  A f t e r  t r a n s p o r t i n g  t h e  o t t e r s  
th rough  t h e  s t r e e t s  of Monterey,  S e a s i d e  and P a c i f i c  Grove t h e y  were 
r e t u r n e d  by b o a t  t o  t h e  h o l d i n g  pen. The t o t a l  t i m e  t h e  o t t e r s  were o u t  
of t h e  f l o a t i n g  pen and main ta ined  i n  t h e  t r a n s p o r t  c a g e s  was 
approx imate ly  f i v e  h .  During t r a n s p o r t  t h e  a i r  t e m p e r a t u r e  i n  t h e  van was 
main ta ined  between 67 and 70" F  (20"  C.). Crushed i c e  was added t o  t h e  
wa te r  i n  t h e  c a g e s  t o  h e l p  p r e v e n t  t h e  o t t e r s  from o v e r h e a t i n g .  No food 
was o f f e r e d  f o r  f i v e  h  b e f o r e  t r a n s f e r  t o  t h e  i n d i v i d u a l  c a g e s ,  y e t  each 
animal  d e f e c a t e d  t w i c e  d u r i n g  t h e  f i v e  h  s i m u l a t e d  t r a n s p o r t .  The f i r s t  
d e f e c a t i o n  occur red  6 h  50 rnin a f t e r  t h e  f e e d i n g  p e r i o d  and t h e  las t  
d e f e c a t i o n  occur red  9 h  25 rnin a f t e r  f e e d i n g .  
A f t e r  t h e  s e a  o t t e r s  were r e t u r n e d  t o  t h e  h o l d i n g  pen they  were h e l d  
o v e r n i g h t  ( approx imate ly  15  h )  t o  a l l o w  them time t o  a d j u s t  from t h e  
p o s s i b l e  stress of  t h e  " t r i p " .  A l l  a n i m a l s  were f e d  a b a l o n e  and s q u i d  
immediate ly  upon r e t u r n  t o  t h e  f l o a t i n g  pen. Each was obse rved  t o  e a t ,  
b u t  t h e  volume consumed by each  o t t e r  was n o t  a s s e s s e d .  During and a f t e r  
t h e  f e e d i n g  p e r i o d  each  o t t e r  s p e n t  c o n s i d e r a b l e  time grooming. The 
grooming bout f o l l o w i n g  t h e  s i m u l a t e d  t r i p  appeared  t o  be  more v i g o r o u s  
and thorough t h a n  t h o s e  p r e v i o u s l y  observed i n  t h e  pen. Due t o  a v a r i e t y  
of c o n s t r a i n t s ,  a s y s t e m a t i c  a s sessment  of i n d i v i d u a l  behav io r  w i t h i n  t h e  
h o l d i n g  pen was n o t  a t t e m p t e d .  The c a p t i v e  sea o t t e r s  were r e l e a s e d  one 
a t  a  t i m e  t h e  f o l l o w i n g  morning t o  maximize d a y l i g h t  o b s e r v a t i o n  t ime .  
Each was observed f o r  a s  long  a s  p o s s i b l e  t o  de te rmine  i n i t i a l  r e a c t i o n  t o  
r e l e a s e .  A l l  seemed q u i t e  calm and no o b v i o u s l y  unusua l  p o s t - r e l e a s e  
a c t i v i t y  was no ted .  For  example, two of  t h e  o t t e r s  were obse rved  r e s t i n g  
i n  a  k e l p  bed w i t h i n  one-half km of t h e  h o l d i n g  pen less t h a n  one h  a f t e r  
r e l e a s e .  
Follow-up O b s e r v a t i o n s  
Although c o n t i n u o u s  o b s e r v a t i o n s  of each  i n d i v i d u a l  were n o t  made, two of 
t h e  o t t e r s  were observed i n  t h e  immediate c a p t u r e  a r e a  d u r i n g  t h e  f i r s t  
t h r e e  d a y s  f o l l o w i n g  r e l e a s e .  The o t h e r  t h r e e  were obse rved  w i t h i n  t h r e e  
km of t h e i r  c a p t u r e  area. One of t h e  s t u d y  a n i m a l s  was obse rved  dead 
approx imate ly  s i x  d a y s  a f t e r  r e l e a s e .  Although t h e r e  was e v i d e n c e  of 
trauma a s s o c i a t e d  w i t h  b r e e d i n g ,  t h e  decomposed s t a t e  of  t h e  c a r c a s s  a t  
t h e  time of t h e  necropsy d i d  n o t  a l l o w  d e f i n i t i v e  i d e n t i f i c a t i o n  of t h e  
c a u s e  of  d e a t h  ( t h e  c a r c a s s  remained on t h e  beach f o r  more t h a n  two weeks 
b e f o r e  b e i n g  r e p o r t e d  t o  u s ) .  One of t h e  remaining f o u r  f e m a l e s  w a s  found 
dead on Manresa S t a t e  Beach, 40 km n o r t h  of t h e  r e l e a s e  s i t e ,  t e n  months 
a f t e r  r e l e a s e .  She had been observed f r e q u e n t l y  w i t h i n  f o u r  km of t h e  
r e - l e a s e  s i t e  f o r  o v e r  n i n e  months. A l l  o t h e r  s e a  o t t e r s  ( i n c l u d i n g  t h e  
male who was r e l e a s e d  e a r l y )  were observed on numerous o c c a s i o n s  f o r  more 
t h a n  two y e a r s  w i t h i n  a nine-km a r e a  t h a t  i n c l u d e d  t h e  r e l e a s e  s i t e .  
P o r t  San L u i s  Experiment 
Loca t ion  Number of Animals 
A p r o t e c t e d  a r e a  a t  t h e  s o u t h e r n  end of t h e  sea o t t e r  r ange ,  j u s t  i n s i d e  
t h e  P o r t  San L u i s  b reakwate r  ( F i g u r e  6 ) ,  was s e l e c t e d  f o r  t h e  second 
ho ld ing  pen exper iment .  Twenty-four o t t e r s  from t h e  p e r i p h e r a l  male group 
were c a p t u r e d  i n  a k e l p  bed o f f s h o r e  from S h e l l  Beach (approx imate ly  4  km 
n o r t h  of  t h e  Pismo Beach p i e r )  from November 28 th rough  December 2 ,  1979. 
A l l  a n i m a l s  were c a p t u r e d  u s i n g  f l o a t i n g  g i l l  n e t s ,  and were a p p a r e n t l y  
independent  a n i m a l s ,  weighing between 15.4 and 34.9 kg. Ten of  t h e  
c a p t u r e d  o t t e r s ,  a l l  caugh t  d u r i n g  a n  18 h  p e r i o d ,  were t r a n s p o r t e d  6.5 km 
from t h e  c a p t u r e  s i t e  t o  t h e  h o l d i n g  pen. Four of t h e  s e a  o t t e r s  were 
h e l d  a  t o t a l  of f i v e  d a y s  and t h e  remaining s i x  were h e l d  f o u r  days .  
These t e n  were r e l e a s e d  on t h e  same day. 
Follow-up O b s e r v a t i o n s  
No obv ious  a b e r r a n t  behav io r  was no ted  upon r e l e a s e  among any o f  t h e  t e n  
an imals  h e l d  i n  t h e  f l o a t i n g  pen.  One animal, however, which was tagged 
and immediate ly  r e l e a s e d  a t  t h e  c a p t u r e  s i t e ,  d i e d  very  s h o r t l y  
a f t e r w a r d s .  T h i s  d e a t h  was a t t r i b u t e d  t o  b i t e  wounds r e c e i v e d  from a  
l a r g e r  o t t e r  e n t a n g l e d  nea rby ,  and was p o s s i b l y  aggrava ted  by t h e  stress 
of c a p t u r e  h a n d l i n g  and a n e s t h e s i a .  The decomposing c a r c a s s  o f  t h i s  s e a  
o t t e r  was found on a  nearby beach f o u r  days  a f t e r  r e l e a s e .  
A l l  t e n  of t h e  e x p e r i m e n t a l  a n i m a l s  r e l e a s e d  a t  P o r t  San L u i s  r e t u r n e d  t o  
t h e  c a p t u r e  a r e a  and were p e r i o d i c a l l y  observed r a f t i n g  t h e r e  f o r  a t  least 
s i x  months. One of  t h e s e  a n i m a l s  was f r e q u e n t l y  r e s i g h t e d  f o r  15  months 
i n  t h e  S h e l l  Beach a r e a .  He was t h e n  observed approx imate ly  100 km t o  t h e  
n o r t h ,  b u t  one month l a t e r  had r e t u r n e d  t o  S h e l l  Beach. 
I n  a d d i t i o n  t o  t h e  p l a s t i c  f l i p p e r  t a g s  p laced  on a l l  c a p t u r e d  
i n d i v i d u a l s ,  f i v e  of t h e  o t t e r s  had a r a d i o  t r a n s m i t t e r  p laced  on one 
f l i p p e r  ( R i b i c  1980 and 1982).  The r a d i o  t r a n s m i t t e r s  n o t  o n l y  enhanced 
our  a b i l i t i e s  t o  l o c a t e  t agged  o t t e r s ,  b u t  a l lowed documentat ion of  
n i g h t t i m e  f o r a g i n g  a l o n g  Pismo and Oceano beaches ,  10 t o  13 km s o u t h  of 
t h e  r a f t i n g  s i t e .  
DISCUSSION 
Equipment and Techniques  
A l l  t h r e e  c a p t u r e  t e c h n i q u e s  employed d u r i n g  t h e s e  exper iments  worked 
w e l l .  M o r t a l i t y  a s s o c i a t e d  w i t h  f i g h t i n g  between t a n g l e d  o t t e r s  i n  g i l l  
n e t s  cou ld  be  reduced o r  e l i m i n a t e d  by s e t t i n g  n e t s  o n l y  i n  t h e  dayt ime 
and /o r  c o n t i n u o u s l y  check ing  them. However, i n  many s i t u a t i o n s  c o n t i n u o u s  
n i g h t t i m e  check ing  would b e  v e r y  d i f f i c u l t .  Although p a s t  g i l l  n e t  
c a p t u r e s  by ADFG i n  Alaska r e s u l t e d  i n  r e l a t i v e l y  h i g h  m o r t a l i t y  (13% dead 
i n  n e t s ) ,  r e c e n t  g i l l  n e t  c a p t u r e s  i n  Alaska and C a l i f o r n i a  by USFWS, 
CDFG, UOM and SIO have r e s u l t e d  i n  ve ry  few m o r t a l i t i e s  ( S c h n e i d e r ,  ADFG, 
p e r s .  commun.; Johnson and Jameson, USFWS, p e r s .  commun.; C o s t a ,  fo rmer ly  
SIO, p e r s .  commun.; S i n i f f ,  UOM, p e r s .  commun.). Although w e  used number 
12 ny lon  t w i n e  s i z e  i n  o u r  f l o a t i n g  g i l l  n e t s  w i t h  s u c c e s s ,  w e  would 
s u g g e s t  u s i n g  s l i g h t l y  s t r o n g e r  t w i n e  (number 1 5 )  t o  p o s s i b l y  c u t  down on 
t h e  number of o t t e r s  t h a t  b reak  f r e e .  Cap tu re  m o r t a l i t y  u s i n g  t h e  Wilson 
t r a p  h a s  been v i r t u a l l y  z e r o  and it i s  expec ted  t h a t  t h e  mortality rate  
a s s o c i a t e d  w i t h  d i p  n e t  c a p t u r e s  would be similar. 
Based on s e v e r a l  y e a r s '  e x p e r i e n c e ,  a v e r a g e  c a t c h  r a t e s  have been abou t  
e q u a l  f o r  t a n g l e  n e t s  and t h e  Wilson t r a p .  We have o n l y  made two c a p t u r e s  
w i t h  d i p  n e t s ,  b u t  based on o t h e r  r e s e a r c h e r s '  e x p e r i e n c e s ,  comparable o r  
h i g h e r  c a t c h  rates w i t h  d i p  n e t s  a r e  expec ted  (Jameson,  p e r s .  commun. and 
S i n i f f ,  p e r s .  commun.). There  a r e  s i t u a t i o n s  where each  o f  t h e s e  
t e c h n i q u e s  would be  p r e f e r r e d  over  t h e  o t h e r s .  The b e s t  c a t c h  r a t e s  w i t h  
t a n g l e  n e t s  would be expec ted  i n  a r e a s  of h i g h  sea o t t e r  d e n s i t y .  The 
Wilson t r a p  works w e l l  i n  a l l  a r e a s  w i t h  k e l p  c a n o p i e s ,  b u t  r e q u i r e s  good 
underwater  v i s i b i l i t y .  Use of  t h e  Wilson t r a p  a l s o  a l l o w s  some c h o i c e  i n  
s e l e c t i n g  i n d i v i d u a l s  f o r  c a p t u r e .  Use of t h e  d i p  n e t  a l s o  a l l o w s  some 
s e l e c t i v i t y  and works w e l l  f o r  c a t c h i n g  young a n i m a l s  (Jameson,  p e r s .  
commun.; S i n i f f ,  p e r s .  commun.). 
The f l o a t i n g  pens used i n  t h e s e  exper iments  worked p a r t i c u l a r l y  w e l l .  
Disassembled t h e y  were e a s i l y  p o r t a b l e  and cou ld  be  e r e c t e d  and moored 
w i t h i n  two t o  t h r e e  h.  These f l o a t i n g  pens were l a r g e l y  s e l f - c l e a n i n g .  
Food d e b r i s  t h a t  d i d  c o l l e c t  on t h e  bottom was e a s i l y  removed u s i n g  a  
d i p n e t  from t h e  walkway around t h e  pen. No o t t e r  escaped nor  was one 
observed c l o s e  t o  e s c a p i n g .  No o t t e r s  were observed i n j u r i n g  themse lves  
on any p a r t  of  t h e  pen. We d i d  n o t  p rov ide  a haul-out  a r e a  i n  t h e  f l o a t i n g  
pens ,  b u t  t h e  d e s i g n  would pe rmi t  e a s y  c o n s t r u c t i o n  of  one s u r r o u n d i n g  t h e  
c e n t e r  p o s t .  Although w e  e x p e r i e n c e d  o n l y  minor mooring problems,  w e  
would a n t i c i p a t e  d i f f i c u l t i e s  m a i n t a i n i n g  t h e s e  pens i n  swells o r  wind 
waves more t h a n  .5  m i n  h e i g h t .  The mooring problems we e x p e r i e n c e d  cou ld  
be a l l e v i a t e d  th rough  t h e  u s e  of Danfor th  a n c h o r s  approx imate ly  1 0  kg i n  
we igh t  w i t h  1 0  t o  15  m of .64-cm (1 /4 - in . )  c h a i n  and enough l i n e  t o  
p rov ide  a d e q u a t e  scope  f o r  t h e  a n c h o r s  t o  ho ld .  
Water i n  t h e  bottom of  t h e  t r a n s p o r t  c a g e s  p o s s i b l y  f a c i l i t a t e d  
t h e r m o r e g u l a t i o n  and d i l u t e d  f e c e s  and u r i n e  q u i c k l y ,  t h e r e b y  reduc ing  f u r  
f o u l i n g .  ADFG concluded t h a t  t h e r e  appeared  t o  be  a b e n e f i c i a l  
p s y c h o l o g i c a l  e f f e c t  on o t t e r s  t r a n s p o r t e d  i n  even a small amount of wa te r  
( S c h n e i d e r ,  p e r s .  commun.). S u f f i c i e n t  wa te r  t o  a l l o w  normal grooming 
would be  d e s i r a b l e ;  however, hav ing  a l a r g e  q u a n t i t y  of  water is  n o t  
p r a c t i c a l  i n  p o r t a b l e  t r a n s p o r t  c a g e s ,  nor  i n  t h e  motor v e h i c l e  used f o r  
t r a n s p o r t .  The method employed t o  r e p l a c e  f o u l e d  w a t e r  w i t h  c l e a n  wa te r  
d u r i n g  t h e  t r a n s p o r t  phase  of t h i s  s t u d y  appeared  t o  work a d e q u a t e l y .  
Other  methods of e v a c u a t i n g  f o u l e d  w a t e r  (e .g .  pumping) would pe rhaps  
c a u s e  t h e  a n i m a l s  less s t r e s s  t h a n  t i p p i n g  t h e  c a g e  t o  pour  o u t  was te  
wa te r .  We would s u g g e s t  r e p l a c i n g ,  where p o s s i b l e ,  t h e  w i r e  mesh i n  t h e  
t r a n s p o r t  c a g e s  w i t h  l i n e  o r  n e t  which would reduce  t h e  p o t e n t i a l  f o r  
damage t o  t h e  o t t e r ' s  t e e t h .  
Food was n o t  o f f e r e d  d u r i n g  t h e  f i v e  h  p r i o r  t o  t r a n s p o r t  i n  a n  a t t e m p t  t o  
minimize cage  c l e a n i n g  requ i rements .  We though t  f i v e  h  w a s  a d e q u a t e  t ime  
f o r  food t o  be  d i g e s t e d  and e l i m i n a t e d ,  s i n c e  g u t  t r a n s i t  t i m e  of 
approx imate ly  t h r e e  h  h a s  been r e p o r t e d  f o r  s e a  o t t e r s  ( K i r k p a t r i c k  -- e t  a l .  
1955; S t u l k e n  and K i r k p a t r i c k  1955).  We no ted  g u t  t r a n s i t  t i m e s  of  6.8 t o  
9 . 4  h  (some food may have been e l i m i n a t e d  i n  t h e  f i r s t  f i v e  h  f o l l o w i n g  
f e e d i n g  t h a t  w e  d i d  n o t  o b s e r v e ) .  S i n c e  w e  no ted  t h e s e  g u t  t r a n s i t  times, 
it a p p e a r s  t h a t  it would n o t  be  a d v i s a b l e  t o  s u b j e c t  c a p t i v e s  t o  t h e  
a d d i t i o n a l  s t r e s s  of w i t h h o l d i n g  food p r i o r  t o  t r a n s p o r t  i n  a n  a t t e m p t  t o  
r educe  d e f e c a t i n g  i n  t r a n s p o r t  cages .  
To f a c i l i t a t e  h a n d l i n g  c a p t u r e d  a n i m a l s  and reduce  t h e  chance of  i n j u r y ,  
o t t e r s  were r o u t i n e l y  a n e s t h e t i z e d .  Williams -- e t  a l . (1981) found t h e  
combinat ion of f e n t a n y l  and azaperone  t o  be s a t i s f a c t o r y  f o r  producing a  
workable a n e s t h e t i z e d  c o n d i t i o n  w i t h  no s e r i o u s  s i d e  a f f e c t s .  We 
encoun te red  a  few mild  c a s e s  of  c o n v u l s i o n s  which were s u c c e s s f u l l y  
t r e a t e d  w i t h  i n j e c t i o n s  of diazepam. 
We d i d  n o t  r e g u l a r l y  a d m i n i s t e r  a n t i b i o t i c s ,  a n t i - s t r e s s  o r  t r a n q u i l i z i n g  
d r u g s  i n  t h e s e  exper iments  ( o t h e r  t h a n  d u r i n g  a n e s t h e s i a ) .  However, t h e  
improved s u r v i v a l  no ted  by o t h e r s  u s i n g  such  d r u g s  i n  t h e  p a s t  s u g g e s t s  
t h a t  r o u t i n e  u s e  o r  u s e  i n  s e l e c t e d  i n s t a n c e s  might be a  p ruden t  p r a c t i c e  
(Kenyon and Spencer  1960; Wright 1971; Schne ide r ,  p e r s .  commun.). I f  a 
s e d a t i v e  a n d / o r  a n t i - s t r e s s  d rug  w a s  a d m i n i s t e r e d ,  p a r t i c u l a r l y  i f  it 
cou ld  be  g i v e n  w i t h o u t  h a n d l i n g  t h e  an imal  ( e . g .  when mixed w i t h  f o o d ) ,  it 
might l e s s e n  t h e  o v e r a l l  s t r e s s  of c a p t i v i t y .  
Behaviors  Re levan t  t o  T r a n s p l a n t s  
F i g h t i n g  
No f i g h t i n g  was observed among t h e  c a p t i v e s  a t  e i t h e r  l o c a t i o n  i n  t h e s e  
exper iments .  However, r e p o r t e d  f i g h t s ,  a p p a r e n t  f i g h t i n g  wounds on 
c a r c a s s e s  and r e p o r t e d  t e r r i t o r i a l  behav io r  l e d  u s  t o  s u s p e c t  t h a t  having 
more t h a n  one male i n  t h e  pen w i t h  f e m a l e s  would l e a d  t o  f i g h t i n g  ( Jud  
Vandevere, p e r s .  commun. ; Loughl in  1977; Morejohn -- e t  a l .  1975).  We 
r e l e a s e d  two males  r a t h e r  t h a n  p l a c e  them i n  t h e  pen w i t h  a n o t h e r  male and 
t h e  females .  F i g h t i n g  between t h e  c a p t i v e  male and a male o u t s i d e  t h e  
f l o a t i n g  pen i n  Monterey gave c redence  t o  our  s u s p i c i o n s .  Fol low up 
o b s e r v a t i o n s  of  t h e  c a p t i v e  male i n d i c a t e d  t h a t  he  was n o t  an  a c t i v e l y  
b reed ing  an imal .  It may have been t h a t  t h e  " f r e e "  male was t h e  r e s i d e n t  
b reed ing  o r  t e r r i t o r i a l  male i n  t h e  area where we moored t h e  f l o a t i n g  pen,  
t h u s  l e a d i n g  t o  t h e  observed f i g h t i n g  behav io r .  
D i s p e r s a l  
Although w e  q u e s t i o n  t h e  way numbers of o t t e r s  r e l e a s e d  were compared t o  
numbers of  o t t e r s  later  counted as a  measure of d i s p e r s a l ,  it i s  r e p o r t e d  
t h a t  t h e r e  h a s  been r a p i d  i n i t i a l  d i s p e r s a l  f o l l o w i n g  s e v e r a l  p r e v i o u s  
sea o t t e r  t r a n s p l a n t s  (Jameson -- e t  a l . 1982) .  Sea  o t t e r s  i n  t h i s  
exper iment  were s u b j e c t e d  t o  a l l  t h e  s t r e s s e s  a s s o c i a t e d  w i t h  a 
t r a n s p l a n t ,  b u t  r e l e a s e d  i n t o  f a m i l i a r  h a b i t a t .  S i n c e  t h e y  d i d  n o t  
d i s p e r s e ,  w e  s u g g e s t  t h a t  t h e  main r e a s o n  f o r  d i s p e r s a l  i n  t r a n s p l a n t s  i s  
r e l e a s e  i n t o  u n f a m i l i a r  su r round ings .  Schne ide r  ( p e r s .  commun.) h a s  
s u g g e s t e d ,  moreover,  t h a t  t r a n s p l a n t e d  s e a  o t t e r s  f o r  unknown r e a s o n s  
sometimes do  n o t  s t a y  i n  what a p p e a r s  t o  be  i d e a l  h a b i t a t ,  and e v e n t u a l l y  
congrega te  i n  a  s p o t  of  t h e i r  c h o i c e  o f t e n  s e v e r a l  m i l e s  d i s t a n t  from t h e  
r e l e a s e  site. Whatever t h e  d i s p e r s a l  mechanism, t h e  p o t e n t i a l  of h o l d i n g  
o t t e r s  i n  f l o a t i n g  pens  a t  t h e  r e l e a s e  s i t e  t o  reduce  i n i t i a l  d i s p e r s a l  
t e n d e n c i e s  (and i n s u r e  h e a l t h y  p e l a g e )  shou ld  be  c o n s i d e r e d .  
Other Behaviors of Interest 
During both holding pen experiments a variety of vocalizations, some very 
loud, were made by most or all of the captive otters. In addition to 
cries like those of a mother or pup, we also recorded "chirping" and 
?I cooing" sounds that we had not heard before. Other than mother and pup 
cries, vocalizations by otters in the wild have seldom been heard by 
observers. 
Another unusual behavior noted in the holding pens was the pairing of 
otters in three instances. Physical contact was maintained almost 
continuously for up to five days in male-male and female-female pairs. 
This behavior was not noted during follow-up observations of these sea 
otters. 
Summary 
In summary, we believe that equipment and techniques similar to those 
tested in this study will have insignificant, if any, detrimental effect 
on the health of sea otters and therefore will work well for a 
translocation. 
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